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(54) BRANCHING FILTER 

(57)Abstract: 

PURPOSE: To simplify the configuration of a filter and to ensure a 
required characteristic by using plural band pass filters formed through 
the use of a surface acoustic wave resonator to form the branching 
filter. 

CONSTITUTION: Surface acoustic wave filters F1, F2 are connected 
in parallel with a common signal terminal To via common connecting 
points a, b. Signal terminals T1 , T2 are individually led out from the 
filters F1, F2. The filter F1, F2 are formed by a series resonator RSO 
and a parallel resonator RP of a one-terminal pair resonator having an 
interdigital electrode and a reflector. The resonator RSO is inserted to 
the side of the common connecting points a, b of the filters F1, F2 
connected in parallel and acts like the 1st stage resonator when 
viewing from the terminal To. The circuit configuration is the same as 
the filter F2 and a required stage number of the combination of the 

resonator RSO and the resonator RP is connected in series to form the filters F1, F2. The branching filter 
formed in this way ensures the simplified filter configuration and the desired characteristic. 
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mi] w&tmtiim&s (r„. r s , Rpo< 

Rp ) t«l>Tti«Shfcl»©W«flil7^iU> (F 
, . F, ) *Hl»r**OfcC£««£r*»WSk 
[tt**2 ] ^)ift49«Hf- (To ) (Cj*tt«1B«^S 
g(R 5 .. R s . Rp ) *fflt»T*lrt3ftfctl»©ff* 

m&?-i)i>$ (Ft , f, ) «>stcj0dicsii3n. wr 
BWWH»7-fju# (Fa . f, ) #*n-ewifts 

«rtas««aii7^;u^ <f» . f, ) & 10 

MH7-f** (F, . F, ) WE0BHb& (a, 
b) ©flWcfct^-cfi^ ( l h ) KMbxmWcWkS 
toltWB&WI&BM (R,.) *#r*Ci«»tf 
■5>#!#[g« 

^©Slttgiffii&ftJfg (R„) £Miatlt£ (a. 

b ) £©«uc. < t *>--fi<mm&k-? 4 ;hkcm 

?ljKiif^>f-^>XS* (L) *J»W&tlTt»iCi 

t»*54] »#«3ftK»©#&gtC*$(,vt\ MB 20 
*4 > f - #>x§?j& ( L ) £MfSft^*ttftlRBt 

sgg (r„) iciBicc, a«»«iiji7^**fce5>jK 

a>?>y (C) **B»6*iri.»*Ci*#«4-J-*«' 
i8Eg„ 

g(R 50> r 5 , r po . Rp ) im^xmmztifttim. 
<D8*mMt7 4 *>* (f, . f, ) vmcwwcmwiz 
t\. wm&wmmM? 4** (f, . f, ) oyj>tt<t 
b-fio&tmmy -ow (f, ) ffi^©^i«M 

^-f-rt^ (F, ) i©®^*©ffliJKfeli-CirfBSaft-^ 30 
m- (T 0 ) K»JtC^$n/c»tt^ffi«*ffig (R 

p.) ^^ra^jftsrior. 
Mia«©?W4^ffi!g«^g (Rpo) -t 

(a, b ) 4 ©UK . 3tt$I*9j|7 -f * * fcO&Wcft 

#&g. 

[ft** 6] lft^5Gtl©#&S(C:bl>-r. BUiBfS 
*©#«iiffl7 -r ^ ( F, ) Kfljfem* ( a . b ) 
©■Hfcfct»TfflM*l* ( 1 h ) K*tLriSJiJ(cg^3nfc 
$W£&ffift#S8 ( R . . ) ** I . fflffiftftS ( a . 40 
b) iBJiBi^JIftt^BB^^g (R„> £©fS(c, S 
mttKBa^SS ( R.. ) K^JiJfcffi-f > f- 
g3S (L) 36J»W6nrt>*C4«*«!4r*»»B. 

-f>e-y>^»R (D ifriBit?"j©5*l4«M^« 

g(R„) 4«D|BK. a»«0Sf«««ajl7^;Uif (F 

, ) tcKjwc^-f (c) A^enr^aci* 
^i-ra^g. 

«<R„. R 5 . Rp ) *ffll»r««3tifca»«MIWI 50 
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ajg7^;Uf (F, . F, ) tfEfcafeWKSilSfi. 4> 
tt<i*>1IWB«1WBijl7^Ajr (F, . F, ) ©l>-f 

*i*-*©flwia3i^^*i» (f, > «. tt#©«f£i 
j@? (f, ) &©»ft£©fflfcM>-cflraK ( i 

h ) K»Or^K««S*l*;Wtt«ffittft«g 
(R,.) *»r*^*«"C*oT. 
B*iBii3«J©3»tt*ffi$ftJIg (Rs.) ©gUPSfct, ft© 
S¥ttSlffi«&ffig (R, > R P ) ©ranS«fcOSl»Ci 

shifts. 

g (R s ., Rs . Rp., Rp ) *m>T«fiSS*ifc»» 
©»WBI7^W (F, . F, ) tf£tett*lff,CC&|ft 
Stl. m&WStik? <F, . F, ) ©$$*<!> 
JW»*f, , f» £0fc£tWa&8*if . <f, ft 

mzZ&lSMmi&y (F, , F, > **aW5ie5iJ 
$tti!lli$±gfg (Rs.. R 5 ) ©^N. 5 i»JWttH 
ffligftJig (Rpo. Rp ) <Dm, r t<DM%£, ffW> 

temtasitt <D&mmm7 -oiz (fj cc*j^r«N 

4fr* (F, ) M^tilN.s^N.piUMlfci: 

[it i o ] m^UKK l miKvmmmtiiims 

(Rs.. Rs ) £»Jft»^ffiiffc£Jgg (Rpo, 

Rp ) tim&t>stixmi£2titcWM<Dfttm&7 ■< 
(f, . f.) ifi, ztiztiMMmmm^mzmic 
tr, (To ) tcwmtcsmzti-axi 

HUlB^:©w^3iji7 4)1* (F, , F, ) ©5*i. l> 
■ftuiP-^O^JSiijfl^ -f ( F a ) *©4>ft < 4 fc 

-^Qffiw&m®mmix.#mmLZ, ft*© 

(Rs., Rs ) tmiKmwmwym (r,.. 
Rp ) 4^«^tosnr«fissnfcttft©^«ii«7^ 
(F t , f.) *5, «n«n«uaasKW««ffcc 
tr, ^afli^MHF (To ) tcmmtamzti-cKz 
^jftgt?*o-r, 

H?ia#^JSffiM^ (f, . f, ) ©flmtfifirfltt 

^ * if ( F , ) 4©tt9UM£*ffittftS8 ( R. , . 

R f ) ©^%. 'pt £ < tb-^vmivmtmmms 
<fc ^ teas o/c c t zmi 1 1 s»«g. 

[0 00 1 ] 

[S*±©fijffl^if] *^WB, »»««:«»). J:0«f 

ifflcc «, »tt«ffi?g*^g{c a n mis, s n a 5»i4*s& 
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7 ■< )\<i'$:m^tcft&%K.ffl??>. * 

I o o o 2 ] ifiip. a^ms^oga^ii 

©#&#> s t A£?t 5 it® ©#j£8*m > e nr i > 
*. MMMMVNPfl:. Siffiifc{fc©gfit*p*>. #am© 

mammy < ix\mm®&7 a frtwrnmit 

err* *>©-?**„ 

[0003] 

[fif*©8ffi] M2 OK. ^WDHBWWflS****. 
H2 6K»nfJ:5K. ^iiff^^T. cca#3&tt£ 

«?wt«iitt7^jw*Ft . f, »e# 

;U^F t , F, «. E 2 7 CC^TJ: 5 K, ^-tx-eftSCt 

Ft , f 2 (ciorjs^giitc^igsn, ffiWf 

z 2 



, ^u-rftjift^^To tenons. 

[0 004] C©<fc 5 ft^jftSCCfcti-C. «*tt^H»7 

[0 0 0 5] 02 6 JCte^T. @f&©*$tt-f>e-#> 
*£Z, . 3$tt^ffi$7-f Jl/fF, . F, ©-C/t-* 

>fc?-y VXttfCO ( 1 ) 5$©J:5K:^fc> 

[0 00 6] 
[ftl] 

Z 2 ° Z 3 



z, = 



z 2 +z, 



(1) 



im$ffl&7 A F , CD7 ^ ;U2*$tfe&l#jftg©fli«S 
ifillDlSffit&Sfca&CCfct. Z, = Z, iftSsSMS** 
*Ofc»Ktt, ( 1 ) ttmtUcXO) ( 2 ) 

[0007] 
[»2] 



Zi = 



(Z 2 /Z, ) +1 



— — =00^, Z, = Z 2 /.Z 3 =oo 

(Z, =Z 2 *0) 

*6fo*5J:^(c, Z 3 = ~r&Wfttf&5&t,>. H« * [0 0 0 8] 

z 3 



(2^ 



Z, = 



1+ (Z 3 /Z^ ) 



= oot*, z, 



U Wtt*ffl?ft7^Jbf F, > F, SrflJjjS-rSSittSlffi 
$7.fJl/*Fi . F, ©-f >e-#>XB. 02 8fC^ 

sftrnmrnntofFi . f, ©jii£tMc*hrs-(> 

-^xz, fcia^ti^fe^, fro. ffcfr©? -^i/* 

#tta*B$7-f*# f, ) ©aa^«tfes 



= Z 3 .".Z 2 =oo ... (3) 
(Z, =Z 3 *0) 

Pi±wJi«cfe^-rtt, ii8§^©>('>f-^>^z 1 J: 

[0009] C©<fc*>ftgimc*fLT, «OF7>X 

Ptt^ffi^7^;bi»F, , F, K-f>fcT-^>^6^@ 
[0010] fit*. C©-f >t-y>^&&@K{CB > 
50 *H@«4fT5HI8. *il>tt. «W5fi»cj:0{iHBB«* 
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ffftt*. *o. LC*WJ:»)ffifflHIE*ff9ll»3Wfll 

[0 0 11]**:. »a»*«WEOfci*©45Wttaffi 
K^-Ol^F, , F, O^i+^-K^-ffcibKB. 
Jbasi.fc.fc5K. -#©$ttl?iE$:7 F, ©ilii 

it. ja»*r*a*:w** 
suBi/a>fc. 

[0 0 12] 

[SfcW#»?i*L«fc5£ , r-&iSH] 86*© h 5 * 
;U7 ;l/*Kfclvt v #$g«l£±©&fl : *S§fc-rfc«> 

«wia«©B<Ea*«**v»fc*>*7 ■< ©m£gft* 
*©«*. 7-f**a#©jwftfMc» 

f £ ^ > f- * >*»tt©iifc#**!4» £ ft*. 
[0013]$ £>K. «#tt©&#*Blft£-f ^ 
**©£«,ttt. JfAflt£©tt*II££&K, l-ilt* 
5C©*ffl<t*ffl*U ^jt^aO *>S< ft* RUM*** 
©r. Wj^ftiijR^arcBMolWttllSsjMM** 
*. 

[0014] *&9J©gg>». 7 * ;by©«fiS©ffi*fb 
£ £ fctcffifB©tt&«tlftlp 5 s#$g§*ti«t*c t 
K£>*. 

[0015] 

[■w**ww*fc«>©*a] ±gBssfi*Js?i*-r*fc«> 

K. mm 1 tcBKLftJHia. 0 1 K^T <fc *> K, 5» 
tt*ffii££lf3§ <R„. R s . R„. Rp ) *»l»"C« 
iSSftfettft©***!?./** (F, . F, ) *ffll> 

[0016] 11*^2 KfB«Lfc3HB«. 0 1 iCfjkt <fc 
9K. #9fi*Jf? (T. ) KW££traKftttB 
(Rs.. R 5 . Rp ) *ffll»T*«3ftfctt»©»«ii 
ji?*** (F, , F, ) ttEKj&ttCgglftSti. WTIB 

&&tmm7 a km (F t . f, ) 3W**i*tmftsa 
ara8^^^*w**#«8r*-?T. Mffi^w 

«Bii:7.f (F, , F, ) **tl*tltt. g-w^il 

(F t . F, ) ffl2©$&5©«JK:*$t,>-c« 
§ (r„) £wu-cfl?j&-rs., 

[0017] »J}Si3KfBttl/fcl6W«. 03KSVt<fc 
5K, »«a2(clB«©»«»Kial>r, mrfEiL?"J©5i 

tt^w^iig (Rs.) ttraaswi-Wf- (t, ) <b 

©IfflCC. *£K$ttB£7-r'l'* (F, ) (C^CiS-O 

t-*>*fi* (L) «tttT»W*. 
[0018] M$34 KBtt0fc3WI«." 0 5 KtST J: 

sk. nnm3 KtE»<D»mst(c*s^x. iwas-fve 

-y>XSJR (L) £iitrfB|[^J©$ttglif$«lS8 (R 
„) t<OWc. aWHBH?^* (F, ) tce^JKi 
3>^>^ (C) *»»T«W4. 
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[0019] H3#B5KfBt8l,fc3S!PJtt. 07KjjVf <fc 
5K. ftim^SKF- <T. ) K$tt«fctfc»2S 

(Rs„. R s - Rp.. Rp > Sffl^TflMEStifclfflR© 
8Wflii7-/Ajr (F, . F, ) ifiKtcffllKtiMtS 

d>ft<it>«iia»»«aa7^jipjf (f, . f, ) 

©l»rtl*>-*©»WBl7^*ir (F, ) fe«f© 

w^Siiii 7 4 * * ( F , ) £ ©Stt£©MK: *i > ruts 
ftflMNIN? (T. ) «cM?iJ«:S^$nfciitt^ffi2e« 
SS (Rp.) *WrS»««-C*or. S5IB»J©Wtt 
io ifflifcftJfS (Rp.) £iwiE*iifiWF- <t. ) £© 

race. %®&tm&7 4** <f, ) KejufcttiaaiK 
fflftss (s) *Rwrm«-ra. 

[0 02 0] HtgJSB KfH$SLfc&HJ«. f»>f?gi5©#£ 

Wc*i»t. MBffe^S^aia?-^* (F, ) »tt 
entiA (a. b) ©<WK*$t>T,t#ft ( 1 „ ) K*fL 
TBflfc^3tifcWtt*ffl«#«B (R„) *«U 
ME$R£ (a. b) £B*iB«?aj«8IIii££Jf3§ (R 
,.) £©m(c. 3Mm»lSKM(R..) KiBWcf* 

20 [0 02 1 ] HWSE 7 KiB*g L fclHBfct. WIBK -f > f 
-y>*g^(L) £WiEfl^J©$tt«ffi$£«8 <R 
s„) £©ra«:. SRf6#©S«3iii7^;l/j» (F, ) K 
aWlKa^fV* (C) *R»rlWt1-4. 
[0 022] t»^8 (Ciattl/fcftHt*. ^iim-^^ 
(T. ) tc3Wt*1iftt^8« (R 5 .. Rs . Rp ) 
l»r««3tifcW»©1IWBBi7^** (F, . F, ) 
*«EfcltOT«:«*l3n. d>ft< £ fciflBSS^jia^ ^ 
(Ft . F, ) <D^-ftifr-l3<D&mMM7 4)1$ 
(F, ) B, ®,1j<D&imM? 4 )l* (F, ) £©S^ 
30 A©M(c4sb»rA-W (U ) «c>tfLt:il?iJK:jgM3n 
(Rs.) 4#-r*^«S-c*^r. 
wiBfiy'j©s*f4«ffi$*Jff§ (Rs.) ©rans%. ffe© 
5*tt*ffi^*»s (Rs . Rp ) ©raps<fc<j^<-r& 

[0 023] »*S9 (CIBISl/fc^tt. 010. 01 
2KflVTJ:5K:. ftjt«^«^ (T. ) tcWttKB^ 

sb (Rs.. r s . Rp.. Rp ) zm>-cmm2fttcm 
$«Dftnm»7 4^* (f, . f 2 ) fimcmmicm 

igtett. m&8i$MM7 4 frfi (F a . F, ) ©wteW 
40 -C^jgSK^f, . f, £L«fc£*WHiSaR*«f, <f. 

&sra»*wr*^jSsr*o-c. fria^^i^iji^ a 
(f, . f, ) tmtf^mmmmwsmi 
(Rs,. r 5 > <mN„tmm&&m&#tm 
(r„. Rp ) ©^N,p£©ran^. Awtuaaaratf 

, ©^«ja7^;l/f (F, ) K*5l»-r«N„>N„£ 
L. 94tt>'&raaSRf> ©»«ail7v;Hi (F 

[0 024] »*S 1 0 CCfBtSt/c^B^tt, ©#«CC*f 

LW.mrm&$mm&m% (r„. r 5 ) t^jftswt 

so ftffittftSSCR,., Rp ) i*ia6to?hTi)S3h 



7 

tc\m<D%>tm&7 < A* (f, . f, ) 

or. Sjid-sfiffiH^ (T, ) 

jliS?.^* (F, . F, ) ©5%. C>-rftrt>-#©w 
HO*?* A«* (F, ) *©3>ft<ifc— ^OiffiW»tt 

[0025] 1 1 (cffiKLfc&WB. ##«KC*t 

mmtimms (r,.. r, ) txxni&zti 
tdmnowmm-? 4 (f, . f, ) 
iBiJWftWSW&Wci/T:. ^fflfi^SH 1 - (T. ) Kife 

7 ^ ( F, , F, ) ©»«*^iS3»**ti-en f 
, . f, £i/t. wt#f, <f. ttSH«*wra* 
«is*^jajs»f, v&t®m&7 4to$ <f, ) 

#©ftyJ5¥f4*?E$*«g <R„. Rp ) ©5%. 4>fe 
< i fc-oo3ratt^ii&&8©£&fl88R£. sir 

f*. 

[0026] 

[ftffi] iB#B 1 aettOMKc J:*i«, H 1 K^-J-J: 5 
K. #tt£lHftA&8 (R„. R s . R„. Rp ) 
t»T«ffi3tifcWK©«Wail7^;Hi (Fx . F, ) 

l>/cBRF (Band Rejection Filter ) 4J8t>fc#&g 

#?r-r mm&im-com^<DfflK.T-£.ft%. d & t £ & 
<. #$g*$jauda£©^n^ft©?$$M 

7-f to 2 <DffiMfttmv<D 

# S C £ *SoJtfe£ ft S. 

[0027] M$S2 EKOI6WK: *tltf. H 1 US** 
J:5fc. SW^ffiS?-^^ . F, ©ffiS©£gffi 
Ki^>JSfi»R*.*»WfcCiKJ:«). WIMiift?-* 
JU*F, , F, ©ffija#W©»»r^«r © 
>x*i[i]jf8-f > f- fcJfr^BSjWc** frffi£ & 

[0028] SWOI 3 fBiS©f£WK: «fc*itf . H 3 CC^"T 
<fc5CC, &m&T&? 4)1* (F, ) CC^iJtcSMSn/c 
«-f>tf-y>^SSR (L) «. ^fe&i&g£fli)&-r£ 

> e - ^B^aBK-c^as £ 0 TiCMKEttttirff 
*C £***!*&£&.&. 

[0029] a*a4ga88©»H«cJ:*a« > 05«c*VT 
J:5«t\ S5-f>f-^>xgm (L) ££*>Jc«W6ti 
tca^yv (C) B. jS^>t-^>^S* (L) K 
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>*S*(L) ££fc{cEI6^(4tl[i]KtcJ:5w , >f- 
#>*S£«:3F^j-a. £©<fc5CC. fcfMBTB. -f> 

[0 0 3 0] m>m 5 IBlSO^B^ccfctlB. 07 K^t 

j;^{c> (f, ) icmitcmmztitc 

mmmmmz (s) b. -f>e-#>xsg£ii]8S£L 

io Tftffi-ri. c©<fc^cc, W$P 4)\>Z (F, ) ©£il 
fPfiS?- (T. ) M<D#£*8fi»?yS8tftt8BtfiB 

*g3R©#CCT^>tf-#>*g£ll!& (M) 

sci*st^, ^&^*«ffLT#$?§©/M{b# 
Biter* a. 

[003 1 ] »#S6iB«©l6IJIJCC«tftB > BW015SE 
IS©fifflliI«fflOT (S) K«tSSi«il7^il.ir (F 

, ) <jy®mmK.mz.> tsttawmap 4 (Wi 

Wtt*if»7 4;HrR,.twraF 1 ) Kd&lHMISti 
20 fcK-Ot-y>Xfi* (L) B»«S*«ISW4»^ 
JC!fiWtt«ttt»*fc«>© > f-;S< r >Xll^liSI£ * 

-T > f - y> ^fi^HHKcr!«}«a:»ttJ6Sa C 

[0032] S*a7ffiiS©^WK«fc4aB. It*^6ta 
«©flteR«:J»i-CjfAShfc3>'f>i>- (c) BW-O 
t-y>^»R (L) ©firtiHK^ffl©ffliES^£{c^ 

30 [0033] M«318 eB»0%9i(C <fctlB. < £ 
Jitt^Hsfi? <Jl>* F, ©^IA£SR,.<DHaS«fl& 
©it5lJ*tigR 5 . ^J^HSIRp iO®<-TSC£ 

[0034] »«319iBtt©»MCC < i:nB. ii5"J*^S 
R 5 £^JSHIIRp ©^!«r|glB-rSC£{c c fci3jiM^ 
«J*©aaEK©*WP*»BMB£tt4. »*311 OlEiS©^ 
WKJ:n«. 4>&< £fc 1 -XD»tBaBBR,©K«B 

40 mctw-^t, jija^^-c©j^e©$ijWDj 

[0 03 5 ] 8**S 1 1 E«0»iH«: J:tiB. iltt^S 
ig7^;i/$F 2 {cteWi^«c<£*>l-5©MyiJ*«SR 

C£{C<to r«*=&tiJni$ # 4 C44< »ttfl-c©«* 
fi*it^3-ti.5C£*i-C^. €©^. ^«g©#tt* 
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CLAIMS 



[Claim(s)] 

[Claim 1] The splitter characterized by constituting using two or more 
band-pass filters (Fl and F2) constituted using the surface acoustic 
wave resonator (RSO, RS, and RPO and RP). 

[Claim 2] two or more band-pass filters (Fl — ) constituted by using a 
surface acoustic wave resonator (RSO, RS, and RP) for a common signal 
terminal (TO) F2 connects with juxtaposition at ** — having — said 
each band-pass filter (Fl — ) F2 is the splitter which has the property 
of a passage frequency band different, respectively. Said each of each 
band-pass filter (Fl and F2) The splitter characterized by having the 
surface acoustic wave resonator (RSO) connected to the node (a, b) side 
between each band-pass filter (Fl and F2) to the signal line (lh) at the 
serial. 

[Claim 3] The splitter characterized by preparing the high impedance 
element (L) in juxtaposition at one [ at least ] band-pass filter 
between said serial surface acoustic wave resonators (RSO) and said 
nodes (a, b) in a splitter according to claim 2. 

[Claim 4] The splitter characterized by forming [ the band-pass filter 
concerned ] the capacitor (C) at the serial between said high impedance 
elements (L) and said serial surface acoustic wave resonators (RSO) in a 
splitter according to claim 3. 

[Claim 5] two or more band-pass filters (Fl — ) constituted by using a 
surface acoustic wave resonator (RSO, RS, and RPO and RP) for a common 
signal terminal (TO) F2 connects with juxtaposition at ** — having — 
said each band-pass filter (Fl — ) One [ at least ] band-pass filter 
(F2) of F2 is the splitter which has the surface acoustic wave resonator 
(RPO) connected [ the node side with the band-pass filter (Fl) of 
another side ] to said common signal terminal (TO) at juxtaposition. The 
splitter characterized by establishing the track for phase rotation (L) 
at the serial at the band-pass filter concerned between the surface 



acoustic wave resonator (RPO) of said juxtaposition, and said node (a, 
b). 

[Claim 6] a splitter according to claim 5 — setting — the band-pass 
filter (Fl) of said another side — said node (a — ) It has the surface 
acoustic wave resonator (Rso) connected to b) side to the signal line 
(lh) at the serial. Between said node (a, b) and said serial surface 
acoustic wave resonator (Rso) The splitter characterized by preparing 
the high impedance element (L) in juxtaposition at the surface acoustic 
wave resonator (Rso) concerned. 

[Claim 7] The splitter characterized by forming [ the band-pass filter 
(Fl) of the another side concerned ] the capacitor (C) at the serial 
between said high impedance elements (L) and said serial surface 
acoustic wave resonators (Rso) in a splitter according to claim 6. 
[Claim 8] two or more band-pass filters (Fl — ) constituted by using a 
surface acoustic wave resonator (RSO, RS, and RP) for a common signal 
terminal (TO) F2 is connected to juxtaposition at **. At least one band- 
pass filter (Fl) of said each band-pass filter (Fl and F2) It is the 
splitter which has the surface acoustic wave resonator (RSO) connected 
to the node side with the band-pass filter (F2) of another side to the 
signal line (lh) at the serial. The opening length of said serial 
surface acoustic wave resonator (RSO) is a splitter characterized by 
being shorter than the opening length of other surface acoustic wave 
resonators (RS and RP) . 

[Claim 9] two or more band-pass filters (Fl — ) constituted by using a 
surface acoustic wave resonator (RSO, RS, and RPO and RP) for a common 
signal terminal (TO) F2 connects with ** in juxtaposition — having — 
said band-pass filter (Fl — ) It is the band center frequency of F2 fl 
and f2 Both frequencies are fl <f2 when it carries out. It is the 
splitter which has relation, several [ of the serial surface acoustic 
wave resonator (RSO and RS) which constitutes said each band-pass filter 
(Fl and F2) ] — several [ of NRS and a juxtaposition surface acoustic 
wave resonator (RPO and RP) ] — relation with NRP Band center frequency 
fl In a band-pass filter (Fl), it considers as NRS>NRP, and is the band 
center frequency f2. Splitter characterized by constituting as NRS<=NRP 
if it was in the band-pass filter (F2) . 

[Claim 10] Two or more band-pass filters (Fl, F2) with which the in- 
series surface acoustic wave resonator (RSO and RS) and the parallel 
surface acoustic wave resonator (RPO and RP) were put together and 
constituted to the signal line differ in a passage frequency band, 
respectively. It is the splitter which it comes to connect with a common 
signal terminal (TO) in juxtaposition. The splitter characterized by 



setting up the antiresonant frequency of at least one serial surface 
acoustic wave resonator in one of band-pass filters (Fl) among said two 
or more band-pass filters (Fl and F2) so that it may become near the 
band center frequency of the band-pass filter of another side. 
[Claim 11] Two or more band-pass filters (Fl, F2) with which the in- 
series surface acoustic wave resonator (RSO and RS) and the parallel 
surface acoustic wave resonator (RPO and RP) were put together and 
constituted to the signal line differ in a passage frequency band, 
respectively, the splitter which it comes to connect with a common 
signal terminal (TO) in juxtaposition — it is — the band center 
frequency of each of said band-pass filter (Fl and F2) — respectively - 
- fl and f2 ****** — Both are fl <f2. When it has relation, it is the 
band center frequency f2. Inside of the juxtaposition surface acoustic 
wave resonator (RPO and RP) in a band-pass filter (F2), About the 
resonance frequency of at least one juxtaposition surface acoustic wave 
resonator, it is said band center frequency fl. Splitter characterized 
by setting up so that it may become near. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a splitter and 
relates to the splitter using the surface acoustic wave filter 
constituted by the detail with a surface acoustic wave resonator more. 
[0002] In recent years, development of a land mobile radiotelephone, a 
cellular phone, etc. is furthered, and the splitter for performing 
branching or insertion of a transceiver signal is used for such small 
communication equipment. From the request of the miniaturization of 



configuration, and high-performance-izing, a miniaturization and high 
performance-ization are requested also from the component part of a 
splitter, and, recently, many filters which used the surface acoustic 
element are used. The band-pass filter is put in practical use as a 
surface acoustic wave filter, it can be divided roughly into a 
transversal form and a resonator form, and this invention relates to the 
splitter which used the resonator form filter. 
[0003] 

[Description of the Prior Art] The general configuration of a splitter 
is shown in drawing 26 . it is shown in drawing 26 — as — common 
signal terminal TO **** — the common nodes a and b — a common feature 

— carrying out — the surface acoustic wave filter Fl and F2 parallel 
connection is carried out — having — each surface acoustic wave filter 
Fl and F2 The signal terminal Tl and T2 It has, respectively, the 
surface acoustic wave filter Fl and F2 Band center frequency fl which is 
different in **, respectively as shown in drawing 27 , and f2 having — 
**** — common signal terminal TO from — the inputted signal — the 
surface acoustic wave filter Fl and F2 it separates spectrally according 
to a frequency — having — the signal terminal Tl and T2 It is 
outputted. or common signal terminal TO from — the inputted signal — 
surface acoustic wave filter F2 only — it passes — having — signal 
terminal T2 it outputs — having — or — again — signal terminal Tl 
from — the inputted signal — surface acoustic wave filter Fl minding - 

- common signal terminal TO It is outputted. 

[0004] It sets to such a splitter and is the surface acoustic wave 
filter Fl and F2. It needs to be maintained by the same property and 
there must not be no change on a property by carrying out parallel 
connection in the back before being constituted as a splitter. 
[0005] It sets to drawing 26 and is the characteristic impedance of a 
circuit Zl, the surface acoustic wave filter Fl, and F2 It is an 
impedance, respectively Z2 and Z3 When it carries out, it is the common 
signal terminal TO. The impedance seen from the side is expressed like 
the following (1) type. 
[0006] 

[Equation 1] 

Z 2 • Z 3 

Zi = — - — ... (1) 

Z 2 +Z, KlJ 



Surface acoustic wave filter Fl It is Zl =Z2 in order for a filter shape 
to turn into the same property as configuration before of a splitter. It 
is necessary to become. For that purpose, the following (2) types which 



transformed (l) type, [0007] 
[Equation 2] 

Z_ Z 2 

1 — 



(Z 2 /Z 3 ) +1 

z 2 



= 0Oi^ Zj =Z 2 .\Z 3 =oo ... (2) 

(Z, =Z 2 *0) 

since — it must be Z3 ^infinity so that it may understand. Similarly, 
it is the surface acoustic wave filter F2. In order for a filter shape 
to fulfill the same conditions, it is (3) types and [0008]. 
[Equation 3] 

z 3 



z, = 



1+ (Z, /Z a ) 
Z 3 



= 0©<h^ Z 3 =Z 3 .\Z 2 =oo ... (3) 

(Z, =Z 3 *0) 

since — it must be Z2 =infinity so that it may understand, the surface 
acoustic wave filter Fl and F2 The surface acoustic wave filter Fl to 
constitute and F2 the property to change with frequency dependent, i. e. , 
a frequency, as an impedance is shown in drawing 28 — **** — it is. 
[ however, ] Therefore, each surface acoustic wave filter Fl which 
fulfills the above-mentioned conditions and F2 The impedance 
characteristic to a frequency It sets to the own (for example, surface 
acoustic wave filter Fl) passband of a filter, and is the impedance Zl 
of the whole circuit. It has a near value. And it sets in the rejection 
band region used as the passband of the filter (for example, surface 
acoustic wave filter F2) of another side, and is the impedance Zl of the 
whole circuit. It is required to become a far big value. 
[0009] To such a request, the conventional transversal mold filter does 
not fulfill required conditions, as shown in drawing 27 . In order to 
satisfy the condition, it is each surface acoustic wave filter Fl and F2. 
An impedance matching circuit is needed. 

[0010] Conventionally, the circuit which performs phase rotation 
according to L (inductance), the circuit which performs phase rotation 
by C (capacitor) component, or track length, and performs phase rotation 
by LC component was used for this impedance matching circuit, and it had 
become complicated circuitry. 



[0011] Moreover, each surface acoustic wave filter Fl when constituting 
a splitter and F2 In order to fully employ a property efficiently, as it 
mentioned above, it is one surface acoustic wave filter Fl. Surface 
acoustic wave filter F2 of another side in a passband Although the 
barrier property, i. e. , the magnitude of attenuation, needed to be 
enlarged as much as possible therefore, the configuration which makes a 
filter multistage was adopted in the former. 
[0012] 

[Problem(s) to be Solved by the Invention] In the conventional 
transversal filter, when it is going to realize phase rotation for 
fulfilling the conditions on a splitter configuration using L and C 
component, since the rotation of phase rotation is large, there is a 
problem which causes property degradation of each filter. Consequently, 
the improvement of the impedance characteristic to the own frequency of 
a filter is needed. 

[0013] Furthermore, since multistage-ization of the filter aiming at an 
improvement of a barrier property has the problem to which enlargement 
of a chip size is invited and the manufacture yield also worsens with 
the increment in an insertion loss, it is necessary to acquire a desired 
property with a small element number as much as possible. 
[0014] The purpose of this invention is to offer the splitter which can 
secure a desired property with the simplification of the configuration 
of a filter. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, invention indicated to claim 1 constitutes a splitter 
using two or more band-pass filters (Fl and F2) constituted using the 
surface acoustic wave resonator (RS0, RS, and RP0 and RP), as shown in 
drawing 1 . 

[0016] invention indicated to claim 2 is shown in drawing 1 — as — a 
common signal terminal (TO) — a surface acoustic wave resonator (RS0 
and RS — ) Two or more band-pass filters (Fl and F2) constituted using 
RP are connected to juxtaposition at **. Said each band-pass filter (Fl 
and F2) is the splitter which has the property of a passage frequency 
band different, respectively. Said each band-pass filter (Fl and F2) 
each The surface acoustic wave resonator (RS0) connected to the node 
side between each band-pass filter (Fl and F2) to the signal line (lh) 
at the serial is had and constituted. 

[0017] Invention indicated to claim 3 prepares and constitutes a high 
impedance element (L) in the band-pass filter (F2) concerned in a 
splitter according to claim 2 at juxtaposition between said serial 



surface acoustic wave resonators (RSO) and said common signal terminals 
(TO), as shown in drawing 3 . 

[0018] Invention indicated to claim 4 forms and constitutes a capacitor 
(C) in the band-pass filter (F2) concerned in a splitter according to 
claim 3 at a serial between said high impedance elements (L) and said 
serial surface acoustic wave resonators (RSO), as shown in drawing 5 . 
[0019] invention indicated to claim 5 is shown in drawing 7 — as — a 
common signal terminal (TO) — a surface acoustic wave resonator (RSO 
and RS — ) two or more band-pass filters (Fl — ) constituted using RPO 
and RP F2 connects with juxtaposition at ** — having — at least — 
said each band-pass filter (Fl — ) One band-pass filter of F2 (F2) is 
the splitter which has the surface acoustic wave resonator (RPO) 
connected [ the node side with the band-pass filter (Fl) of another 
side ] to said common signal terminal (TO) at juxtaposition. Between the 
surface acoustic wave resonator (RPO) of said juxtaposition, and said 
common signal terminal (TO), the track for phase rotation (S) is 
established and constituted in the band-pass filter (F2) concerned at a 
serial. 

[0020] invention indicated to claim 6 — invention of claim 5 — setting 

— the band-pass filter (Fl) of said another side — said node (a — ) It 
has the surface acoustic wave resonator (RSO) connected to b) side to 
the signal line (lh) at the serial, and a high impedance element (L) is 
prepared and constituted in the elastic surface resonator (RSO) 
concerned at juxtaposition between said node (a, b) and said serial 
surface acoustic wave resonator (RSO). 

[0021] Invention indicated to claim 7 forms and constitutes a capacitor 
(C) in the band-pass filter (Fl) of the another side concerned at a 
serial between said high impedance elements (L) and said serial surface 
acoustic wave resonators (RSO). 

[0022] invention indicated to claim 8 — a common signal terminal (TO) - 

- a surface acoustic wave resonator (RSO and RS — ) Two or more band- 
pass filters (Fl and F2) constituted using RP are connected to 
juxtaposition at **. At least one band-pass filter (Fl) of said each 
band-pass filter (Fl and F2) It is the splitter which has the surface 
acoustic wave resonator (RSO) connected to the node side with the band- 
pass filter (F2) of another side to the signal line (lh) at the serial. 
The opening length of said serial surface acoustic wave resonator (RSO) 
is constituted so that it may be made shorter than the opening length of 
other surface acoustic wave resonators (RS and RP) . 

[0023] invention indicated to claim 9 is shown in drawing 10 and drawing 
12 R> 2 — as — a common signal terminal (TO) — a surface acoustic 



wave resonator (RSO and RS — ) two or more band-pass filters (Fl — ) 
constituted using RPO and RP F2 connects with ** in juxtaposition — 
having — said band-pass filter (Fl — ) It is the band center frequency 
of F2 fl and f2 Both frequencies are fl <f2 when it carries out. It is 
the splitter which has relation, several [ of the serial surface 
acoustic wave resonator (RSO and RS) which constitutes said each band- 
pass filter (Fl and F2) ] — several [ of NRS and a juxtaposition 
surface acoustic wave resonator (RPO and RP) ] — relation with NRP Band 
center frequency fl In a band-pass filter (Fl), it considers as NRS>NRP, 
and is the band center frequency f2. If it is in a band-pass filter (F2), 
it constitutes as NRS<=NRP. 

[0024] two or more band-pass filters (Fl — ) with which the in-series 
surface acoustic wave resonator (RSO and RS) and the parallel surface 
acoustic wave resonator (RPO and RP) were together put, and invention 
indicated to claim 10 was constituted to the signal line F2 is the 
splitter which differs in a passage frequency band, respectively and it 
comes to connect with a common signal terminal (TO) in juxtaposition. 
Among said two or more band-pass filters (Fl and F2), it sets up and the 
antiresonant frequency of at least one serial surface acoustic wave 
resonator in one of band-pass filters (Fl) is constituted so that it may 
become near the band center frequency of the band-pass filter of another 
side. 

[0025] two or more band-pass filters (Fl — ) with which the in-series 
surface acoustic wave resonator (RSO and RS) and the parallel surface 
acoustic wave resonator (RPO and RP) were together put, and invention 
indicated to claim 11 was constituted to the signal line the splitter 
which F2 differs in a passage frequency band, respectively, and it comes 
to connect with a common signal terminal (TO) in juxtaposition — it is 
— the band center frequency of each of said band-pass filter (Fl and 
F2) — respectively — fl and f2 ****** — Both are fl <f2. When it has 
relation, it is the band center frequency f2. Inside of the 
juxtaposition surface acoustic wave resonator (RPO and RP) in a band- 
pass filter (F2), About the resonance frequency of at least one 
juxtaposition surface acoustic wave resonator, it is said band center 
frequency fl. It sets up and constitutes so that it may become near. 
[0026] 

[Function] By according to invention according to claim 1, having 
constituted the splitter using two or more band-pass filters (Fl and F2) 
constituted using the surface acoustic wave resonator (RSO, RS, and RPO 
and RP), as shown in drawing 1 Without the lack of oppression of the 
signal in the outside of the passband which the splitter using BRF (Band 



Rejection Filter) used conventionally has arising Moreover, the 
impedance in the outside of the passband of each band-pass filter at the 
time of constituting a splitter An impedance matching circuit becomes 
possible [ enlarging with needlessness or a very easy configuration ], 
and the circuitry as a splitter can be simplified, therefore it becomes 
possible to hold a required property and to miniaturize. 
[0027] As shown in drawing 1 according to invention according to claim 2, 
it is the surface acoustic wave filter Fl and F2. By having formed the 
series resonance machine RS 0 in the mutual connection side, it is the 
surface acoustic wave filter Fl and F2. The impedance in the cutoff band 
outside a passband serves as a far big value compared with circuit 
impedance. 

[0028] According to invention according to claim 3, as shown in drawing 
3 , the high impedance element (L) connected to the band-pass filter 
(F2) at juxtaposition acts as an impedance matching circuit for 
acquiring a required property, when it constitutes the splitter 
concerned. Thus, according to this invention, it becomes possible to 
acquire a property required as a splitter in an easy impedance matching 
circuit. 

[0029] According to invention according to claim 4, as shown in drawing 
5 , the capacitor (C) formed with the high impedance element (L) acts as 
an amendment element of the phase rotation by the high impedance element 
(L), and is contributed to the impedance matching by exact phase 
rotation with a high impedance element (L). Thus, in this invention, an 
impedance matching circuit can be constituted from very few elements, 
and it becomes simply possible about the configuration of a splitter to 
miniaturize. 

[0030] According to invention according to claim 5, as shown in drawing 
7 , the track for phase- rotation (S) connected to the band-pass filter 
(F2) at the serial acts as an impedance matching circuit. Thus, also 
when the surface acoustic wave resonator by the side of the common 
signal terminal (TO) of a band-pass filter (F2) is a parallel resonance 
machine (RP0), an impedance matching circuit (M) can be constituted only 
from very few impedance elements, a required property is held, and the 
miniaturization of a splitter is possible. 

[0031] According to invention according to claim 6, in addition to the 
property improvement of the band-pass filter (F2) on the track for phase 
rotation according to claim 5 (S), the high impedance element (L) by 
which parallel connection was carried out to the band-pass filter (Fl 
which has the serial surface acoustic wave filter RS0) of another side 
acts the impedance matching circuit for acquiring a required property, 



when it constitutes a splitter. Thus, according to this invention, it 
becomes possible to acquire a property required in a simple impedance 
matching circuit as compared with the former, and a splitter can be 
miniaturized. 

[0032] Since the capacitor (C) which was inserted in addition to the 
configuration according to claim 6 acts on the amendment element of a 
phase rotation operation of a high impedance element (L) according to 
invention according to claim 7, still more exact impedance matching can 
be performed. 

[0033] According to invention according to claim 8, it is the surface 
acoustic wave filter Fl at least. They are other series resonance 
machines RS and the parallel resonance machine RP about the opening 
length of the series resonance machine RS 0. By shortening, the value of 
the impedance in the cutoff band by the side of a RF can be enlarged 
further. 

[0034] According to invention according to claim 9, it is the series 
resonance machine RS. Parallel resonance machine RP It becomes 
controllable [ the attenuance outside a passband ] by adjusting a number. 
According to invention according to claim 10, when making it the 
antiresonant frequency of at least one series resonance machine RS 
become near the band center frequency of other filters, it becomes 
controllable [ the attenuance in the outside of a passband ], and the 
property of a splitter may be improved as a result. 

[0035] According to invention according to claim 11, it is the surface 
acoustic wave filter F2. At least one parallel resonance machine RP 
which can be set The filter Fl, i.e., the surface acoustic wave filter, 
of others [ resonance frequency ] Band center frequency fl The magnitude 
of attenuation in the outside of a band can be increased, without making 
loss increase by making it become near, consequently the property of a 
splitter may be improved. 
[0036] 

[Example] Next, the example of this invention is explained based on a 
drawing. 

[I] The 1st example of this invention is shown in 1st example drawing 1 . 
common signal terminal TO **** — the common nodes a and b — minding — 
the surface acoustic wave filter Fl and F2 it connects with 
juxtaposition — having — **** — each surface acoustic wave filter Fl 
and F2 from — the signal terminal Tl and T2 It is drawn according to 
the individual, respectively. 

[0037] The surface acoustic wave filter Fl and F2 The series resonance 
machine RS 0 which is a 1 terminal pair form resonator which has a 



radial fin type electrode and a reflector, and parallel resonance 
machine RP It is constituted. The series resonance machine RS 0 is the 
surface acoustic wave filter Fl. Parallel surface acoustic wave filter 
F2 It is inserted in the common node a and b side. That is, common 
signal terminal TO When it sees from a side, the series resonance 
machine RS 0 is positioned in the resonator of the first rank. This 
circuitry is the surface acoustic wave filter F2. It is the same even if 
it attaches. Each series resonance machine RS 0 and parallel resonance 
machine RP Only a required number of stages is connected to series, and 
combination is each surface acoustic wave filter Fl and F2. It 
constitutes. 

[0038] The surface acoustic wave filter Fl and F2 It has mutually 
different band center frequency, and is the surface acoustic wave filter 
FL Band center frequency fl For example, 887 [MHz] and the surface 
acoustic wave filter F2 Band center frequency f2 It is set as 932 [MHz] 
and is fl <f2. It has relation. 

[0039] The series resonance machines RSO and RS and parallel resonance 
machines RPO and RP For example, it is formed with the aluminum-2%Cu 
electrode material on LT (lithium tantalate) substrate. Thus, the 
surface acoustic wave filter Fl at the time of using the series 
resonance machine RS 0 for a circuit connection side with the filter of 
another side and the surface acoustic wave filter F2 The Smith chart is 
shown in drawing 2 . In drawing 2 , the field of P is a signal passband, 
A is an attenuation band by the side of low frequency, and B is an 
attenuation band by the side of high frequency. The characteristic 
impedance of a circuit is 50 [omega] and this drawing 2 shows taking a 
value with the big impedance of the attenuation bands A and B to this. 
This means satisfying the impedance characteristic of each required 
band-pass filter, when it constitutes a splitter. 
[0040] [II] As stated to the 2nd example point, it is the surface 
acoustic wave filter Fl. Surface acoustic wave filter F2 In between fl 
<f2 In the case of a property as it is related and each band-pass filter 
shows to drawing 4 , it is the surface acoustic wave filter Fl. Surface 
acoustic wave filter F2 Since it has a high impedance in the passband 
frequency, Surface acoustic wave filter Fl To a side, the impedance 
matching circuit M is unnecessary, and it is the surface acoustic wave 
filter F2. The same property as the case of being independent is 
acquired. 

[0041] On the other hand, surface acoustic wave filter F2 In the 
attenuation band A by the side of low frequency, it does not become a 
high impedance but there is possibility of a clo stroke. Then, the 



impedance matching circuit M for forming a high impedance in the 
attenuation band A by the side of low frequency is needed. 
[0042] The above-mentioned surface acoustic wave filter F2 The example 
which inserted the impedance matching circuit M for forming the 
attenuation band A by the side of low frequency into a high impedance is 
shown in drawing 3 . As shown in drawing 3 , it is the surface acoustic 
wave filter F2. The impedance matching circuit M intervenes among the 
common nodes a and b. The impedance matching circuit M consists of L for 
phase rotation (inductance) which is a high impedance element. 
Specifically, inductances L are 6 [nH] extent. Moreover, an inductance L 
is formed of metal striplines, such as gold, a tungsten (W) , and copper 
(Cu), on a glass epoxy group plate or a ceramic substrate. In addition, 
in the case of a glass epoxy group plate, striplines are line breadth 
0.5 [mm] and die-length 11 [mm] extent, and, in the case of a ceramic 
substrate, can be realized with line breadth 0.2 [mm] and die-length 6 
[mm] extent. 

[0043] Thus, surface acoustic wave filter F2 A phase is rotated in the 
direction of the arrow head of drawing 4 so that drawing 2 (the 1st 
example) and drawing 4 (this example) may be compared and understood by 
inserting the inductance LI piece easy impedance matching circuit M, and 
it is the surface acoustic wave filter F2. High impedance-ization by the 
side of the attenuation band A by the side of low frequency can be 
attained. Since high impedance-ization in a cutoff band can be attained, 
an impedance characteristic required as a splitter can be obtained and 
it also sets after the configuration of a splitter, and having inserted 
the series resonance machine RS 0 and an interval are each surface 
acoustic wave filter Fl and F2. The same property as the case where it 
exists independently is maintainable. And with an inductance L, since 
the impedance matching circuit M is good, the miniaturization of it is 
attained. 

[0044] [III] The 3rd example of this invention is shown in 3rd example 
drawing 5 . This example is the surface acoustic wave filter F2 about 
the capacitor C for amending the phase rotation of the inductance L for 
phase rotation in the 2nd example ( drawing 3 ). The example inserted in 
the serial between the series resonance machine RS 0 and the inductance 
L is indicated. 

[0045] That is, in the phase rotation by the inductance L, since proper 
impedance matching may be unable to be taken, as shown in the Smith 
chart of drawing 6 , first, a phase is rotated in the direction of an 
arrow head by Capacitor C, and, subsequently phase rotation is carried 
out with an inductance L. 



[0046] Thus, by having used the series resonance machine RS 0, the easy 
impedance matching circuit M of an inductance L and the capacitor C for 
phase rotation amendment is sufficient, therefore a splitter can be 
miniaturized, holding a property required as a splitter. 
[0047] [IV] The 4th example is shown in 4th example drawing 7 . This 
example is the surface acoustic wave filter Fl. Surface acoustic wave 
filter F2 The series resonance machine RS 0 is inserted in a circuit 
connection side, and it is the surface acoustic wave filter F2. The 
parallel resonance machine RP 0 is inserted in a circuit connection side 
with the surface acoustic wave filter Fl, and it is the surface acoustic 
wave filter F2. It is the example which inserted the track S for phase 
rotation in the serial. 

[0048] Thus, surface acoustic wave filter Fl Also by inserting the 
series resonance machine RS 0 only in a side, it is the surface acoustic 
wave filter Fl. High impedance-ization by the side of the attenuation 
band B by the side of high frequency can be attained. In this case, 
surface acoustic wave filter F2 The resonator of the first rank is the 
common signal terminal TO. It is the parallel parallel resonance machine 
RP 0, and does not become a high impedance in the attenuation band A by 
the side of low frequency (field equivalent to the passband of Fl). So, 
at this example, it is the surface acoustic wave filter F2. The track S 
for phase rotation is inserted in the serial. 

[0049] As the direction of the phase rotation on this track S for serial 
phase rotation is shown in drawing 8 and in the case of the 2nd example 
( drawing 3 , drawing 4 R> 4) it is shown in drawing 9 although it 
becomes the circumference of reverse, it is the surface acoustic wave 
filter F2 by this phase rotation. Adjustment is taken by the value with 
a proper impedance. In the case of the glass epoxy group plate, in the 
case of 25 [mm] extent and a ceramic substrate, the die length of the 
track S for phase rotation in this case was 16 [mm] extent. 
[0050] Also in this case, the impedance matching circuit M can be 
constituted from a serial inductance L, and a miniaturization is 
attained with maintenance of a predetermined splitter property. Moreover, 
it is a band-pass filter Fl as another mode of this example. Between the 
series resonance machine RSO and Nodes a and b As the inductance L as a 
high impedance element is shown in drawing 3 , are good for 
juxtaposition also as a configuration to connect. Further For example, 
it is clear from old explanation that it is good between an inductance L 
and the series resonance machine RSO like drawing 5 also as a 
configuration which inserts Capacitor C at a serial. 

[0051] Moreover, at the above example, it is a band-pass filter Fl. Band 



center frequency fl It is referred to as 887 [MHz] and is a band-pass 
filter F2. Band center frequency f2 Although illustrated as 932 [MHz] It 
is not limited to these frequency allocation or a concrete numeric value, 
and this invention is each filter Fl and F2. The band center frequency 
fl and f2 It can be set as any value. 

[0052] [V] The 5th example is shown in 5th example drawing 10 - drawing 
13 . This example is the series resonance machines RSO and RS and the 
parallel resonance machine RP. By adjusting a number, it is the surface 
acoustic wave filter Fl and F2. It is a cutoff band and the example 
which can control the magnitude of attenuation in the band equivalent to 
a mutual passband is indicated. 

[0053] The point which parallel connection of the surface acoustic wave 
filter Fl and the surface acoustic wave filter F2 of each other is 
carried out through the common nodes a and b, and constitutes a splitter 
is the same as each above-mentioned example. For example, please refer 
to drawing 1 or drawing 26 . Differing is the surface acoustic wave 
filter Fl and the surface acoustic wave filter F2. It is an internal 
configuration. 

[0054] namely, surface acoustic wave filter Fl it is shown in drawing 10 

— as — the first rank — the series resonance machine RS 0 — placing 

— several [ of a series resonance machine ] — several [ of a NRS> 
parallel resonance machine ] — the circuit is constituted with relation 
as NRP. Thus, by considering as NRS>NRP, as shown in drawing 11 , it is 
the surface acoustic wave filter Fl. The magnitude of attenuation of a 
large next door, therefore Band B increases [ the impedance of the 
attenuation band B by the side of high frequency ]. 

[0055] On the other hand, surface acoustic wave filter F2 Although the 
series resonance machine RS 0 is put on the first rank as shown in 
drawing 12 , the relation of the number of a series resonance machine 
and parallel resonance machines is the surface acoustic wave filter Fl 
like NRS<=NRP. It is reverse. Thus, by considering as NRS<=NRP, as shown 
in drawing 13 , it is the surface acoustic wave filter F2. The signal of 
the attenuation band A by the side of a large next door, therefore low 
frequency is controlled for the impedance of the attenuation band A by 
the side of low frequency, and the magnitude of attenuation increases. 
[0056] The surface acoustic wave filter Fl with the above property, and 
surface acoustic wave filter F2 When it combines, the property in the 
passage field and cut off region which are crossed mutually becomes good, 
and a property required as a splitter is maintained. 

[0057] [VI] The 6th example is shown in 6th example drawing 14 - drawing 
16 . This example is one surface acoustic wave filter Fl. The series 



resonance machine RS 0, the series resonance machine RS, and parallel 
resonance machine RP The period of an electrode finger is changed 
(modification) and it is the surface acoustic wave filter F2 of another 
side about antiresonant frequency. The magnitude of attenuation of a 
cutoff band is controlled by setting up near a passband. That is, it 
uses that the through put of a signal declines in antiresonant frequency. 
[0058] At the example of drawing 14 and drawing 15 , it is the surface 
acoustic wave filter Fl. The series resonance machine RS 0 and series 
resonance machine RS The period of an electrode finger is 4.42 [mum], 
the parallel resonance machine RP 0, and the parallel resonance machine 
RP. The period of the electrode finger of the series resonance machine 
RS 0 which carried out 4.60 [mum] and antiresonant frequency near 
[ other ] the filter (F2) is 4.30 [mum]. Surface acoustic wave filter F2 
Cases are 4.16 [mum], 4.3 [mum], and 4.42 [mum], respectively, as shown 
in drawing 16 and drawing 17 . 

[0059] In this case, surface acoustic wave filter Fl Although it is 
satisfactory, it is the surface acoustic wave filter F2. Since a 
component impedance shifts from the characteristic impedance of a 
circuit in a passband frequency if independent, property degradation of 
an insertion loss etc. increasing takes place, but since the inductance 
L which is the impedance matching circuit M is inserted as shown in 
drawing 18 , a property improves ( drawing 19 ). 

[0060] [VII] The 7th example is shown in 7th example drawing 20 . This 
example is the surface acoustic wave filter F2. It is the parallel 
resonance machine RP as an approach of controlling the inhibition zone 
magnitude of attenuation. It is the surface acoustic wave filter Fl 
about resonance frequency. It is the example set up near a passband. 
This is the parallel resonance machine RP which constitutes the filter. 
It is realizable by making [ many ] a logarithm compared with the inner 
parallel resonance machine of others at least one, enlarging opening 
length, or performing the both. In this case, the period of an electrode 
finger is fixed and good. Drawing 20 is the parallel resonance machine 
RP. Change of the magnitude of attenuation at the time of changing a 
property is shown. 

[0061] The example of an experiment of this example is shown in drawing 
21 - drawing 24 . drawing 21 — parallel resonance machine RP opening 
length 80 [mu — m]200 pairs of examples and drawing 22 are [ in the 
opening length 160 [mum] / 200 pairs of examples and drawing 24 of 150 
pairs of examples and drawing 23 ] 150 pairs of examples in the opening 
length 80 [mum] at the opening length 160 [mum]. An improvement of a 
cutoff band is found for all. As mentioned above, according to each 



example of this invention, they are the surface acoustic wave filters Fl 
and F2. A filter shape when independent can be maintained after 
constituting a splitter, and the example is shown in drawing 25 (a) - 
(d). Drawing 25 (a) is the surface acoustic wave filter Fl. An 
independent property and ** (b) are the surface acoustic wave filter F2. 
An independent property and ** (c) are the surface acoustic wave filter 
Fl at the time of connecting as a splitter. A property and ** (d) are 
the surface acoustic wave filter F2. It is an example of a property. 
[0062] 

[Effect of the Invention] According to this invention the above passage, 
the filter shape of a surface acoustic wave filter is maintainable after 
the configuration of a splitter. Moreover, compared with the former, the 
simplification of a configuration is possible for an impedance matching 
circuit, and the miniaturization of a chip size of it is attained. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic of the splitter 

in which the 1st example of this invention is shown. 

[Drawing 2] It is the Smith chart of the filter in the 1st example. 

[Drawing 3] It is the representative circuit schematic of the splitter 

in which the 2nd example of this invention is shown. 

[Drawing 4] It is the Smith chart of the filter in the 2nd example. 

[Drawing 5] It is the representative circuit schematic of the splitter 

in which the 3rd example of this invention is shown. 

[Drawing 6] Filter F2 of the 3rd example It is the Smith chart. 

[Drawing 7] It is the representative circuit schematic of the splitter 

in which the 4th example of this invention is shown. 
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[Drawing 8] Filter F2 of the 4th example It is the Smith chart. 
[Drawing 9] Filter F2 of the 4th example It is the Smith chart which 
shows the situation of phase rotation. 
[Drawing 10] Filter Fl in the 5th example of th 
representative circuit schematic showing a conf 
[Drawing 11] Filter Fl in the 5th example of th 
circuit diagram showing a filter shape. 

[Drawing 12] Filter F2 in the 5th example of this invention It is the 
representative circuit schematic showing a configuration. 
[Drawing 13] Filter F2 in the 5th example of this invention It 
drawing showing a filter shape. 
[Drawing 14] Filter Fl in the 6th example of th 
representative circuit schematic showing a conf 
[Drawing 15] Filter Fl in the 6th example of th 
drawing showing a filter shape. 
[Drawing 16] Filter F2 in the 6th example of th 
representative circuit schematic showing a conf 
[Drawing 17] Filter F2 in the 6th example of this invention It 
drawing showing a filter shape. 

[Drawing 18] Filter F2 in the 6th example of this invention It is the 
representative circuit schematic showing the example which added the 
impedance matching circuit. 

[Drawing 19] Filter F2 in the 6th example of this invention It is 
drawing showing the filter shape at the time of constituting in a 
splitter. 

[Drawing 20] It is the property Fig. showing the situation of migration 
of the resonance point in the 7th example of this invention. 
[Drawing 21] It is the filter shape Fig. showing the example of the 7th 
example of this invention. 
[Drawing 22] It is the filter shape Fig. 
example of this invention. 
[Drawing 23] It is the filter shape Fig. 
invention. 

is the filter shape Fig. 
invention. 

[Drawing 25] It is the filter shape Fig. 
each example of this invention. 

[Drawing 26] It is the block diagram showing the configuration of the 
conventional common splitter. 

[Drawing 27] It is the property Fig. of each filter of a splitter. 
[Drawing 28] It is the Smith chart of the conventional transversal 



example of this 
[Drawing 24] It 
example of this 



showing the example of the 7th 

showing the example of the 7th 

showing the example of the 7th 

showing the effectiveness of 



filter. 

[Description of Notations] 

a, b — Common node 

fl — Band center frequency 

f2 — Band center frequency 

lh and lc — signal line 

Fl — Surface acoustic wave filter 

F2 — Surface acoustic wave filter 

C — Capacitance 

L — Inductance 

M — Impedance matching circuit 
RSO — Series resonance machine 
RS — Series resonance machine 
RPO — Parallel resonance machine 
RP — Parallel resonance machine 
TO — Common signal terminal 
Tl — Signal terminal 
T2 — Signal terminal 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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